. Root mean square deviations of geometries in Å . Comparisons are given for methods in the corresponding column and row for Pr (first value) and Pg (second value, shown in parenthesis). Table S5 . Excitation energies (E, in eV) and oscillator strengths (f) for the first 10 excited singlet states for Pr from RI-CC2/cc-pVDZ calculations based on structures optimized in vacuo with the method given as headline of the two columns. Table S7 . Lowest energy absorption maxima of Pr and Pg from semiempirical methods. Wavelengths (λ), energies (Emax), energy differences in parenthesis and absolute absorption (εPr and εPg) as well as photoproduct tuning (ΔEmax) and ratio of absorption intensities (εPg/εPr) are tabulated. QM66 was employed and if not stated otherwise, the results are based on 10 snapshots taken every 100 ps and employing a cutoff of 12 Å to any of the QM atoms to take the environment as point charges into account. Table S9 . Lowest energy absorption maxima of Pr and Pg from multi-reference calculations. Wavelengths (λ), energies (Emax), energy differences in parenthesis and absolute absorption (εPr and εPg) as well as photoproduct tuning (ΔEmax) and ratio of absorption intensities (εPg/εPr) are tabulated. In all cases, the QM region consisted of 66 atoms and the results are based on 10 snapshots taken every 100 ps and employing a cutoff of 12 Å to any of the QM atoms to take the environment as point charges into account. Figure S1 . (a) Absorption spectra for RI-BLYP+D3/AMBER optimized structures with QM66 or QM106 (black) from subsequent sTD-DFT calculations for the Pr form employing QM106 for the excited state calculations. In case of the smaller QM region for optimization, either cartesian (magenta) or hybrid delocalized coordinates (HDLC, blue) were used; (b) Absorption spectra for RI-BLYP+D3/AMBER optimized structures from subsequent sTD-DFT calculations for the Pg form analogous to the results from Pr. Table S11 . Lowest energy absorption maxima of Pr and Pg from sTD-DFT calculations for RI-BLYP+D3/AMBER optimized structures. Wavelengths (λ), energies (Emax), energy differences in parenthesis and absolute absorption (εPr and εPg) as well as photoproduct tuning (ΔEmax) and ratio of absorption intensities (εPg/εPr) are tabulated.. In all cases, the QM region for excited state calculations consisted of 106 atoms and the values are extracted from the spectra in Figure S1 . Table S12 . Root mean square deviations of geometries in Å . Comparisons are given for methods in the corresponding column and row for Pr (first value) and Pg (second value, in parenthesis). For alignment, the geometries were reduced to 42 atoms as in the case of the optimizations in vacuo. They were obtained from DFTB2+D/AMBER optimized structures with QM66. The structures denoted as "Initial" were obtained from 100,000 steps of steepest descent (SD) optimizations. Taking the final structure as starting point, up to 100,000 steps of further optimizations were performed with the conjugate gradient (CG), SD and a limited-memory Broyden-Fletcher-Goldfarb-Shanno algorithm implemented in XMIN (AMBER software package). However, for CG and XMIN the optimizations ended before reaching the maximum number of iterations. In addition, the DFTB2+D/AMBER optimizations results for 100,000 steps of SD starting from the RI-BLYP+D3/AMBER optimized structure are also shown (from BLYP). Figure S2 . (a) Absorption spectra for DFTB2+D/AMBER optimized structures from subsequent sTD-DFT calculations for the Pr form employing 106 atoms. Shown are the spectra from structures of an initial 100,000 step steepest descent optimization (Initial, black), of subsequent optimizations employing up to 100,000 steps with conjugate gradient (CG, magenta), steepest descent (SD, blue), and a limited-memory Broyden-FletcherGoldfarb-Shanno algorithm implemented in XMIN (orange). In addition, the spectrum obtained from 100,000 steps of SD starting with the RI-BLYP+D3/AMBER optimized structure is also shown (From BLYP, cyan) and all optimizations were performed with QM66. (b) Absorption spectra for DFTB2+D/AMBER optimized structures from subsequent sTD-DFT calculations for the Pg form analogous to the results from Pr. Table S13 . Lowest energy absorption maxima of Pr and Pg from sTD-DFT calculations for DFTB2+D/AMBER optimized structures. Wavelengths (λ), energies (Emax), energy differences in parenthesis and absolute absorption (εPr and εPg) as well as photoproduct tuning (ΔEmax) and ratio of absorption intensities (εPg/εPr) are tabulated. In all cases, QM66 was employed for optimizations and QM106 for excited state calculations. The values are extracted from the spectra in Figure S2 . Table S15 . Arithmetic mean values of the excitation energies (E), oscillator strengths (f) and root mean square electron-hole separation (RMSeh) for Pr and Pg as well as their differences obtained from wave function analysis for the lowest excited state with the exception of the BLYP calculations. In all cases, the QM region consisted of 66 atoms and if not stated otherwise, the results are based on 10 snapshots taken every 100 ps, the cc-pVDZ basis set was utilized, and a cutoff of 12 Å to any of the QM atoms was employed to take the environment as point charges into account. Ref. [12] of the main text; 2 For the statistics, we have considered excitations that are dominated by a transition from HOMO to LUMO. Owing to this and in case of BLYP, for 3 snapshots of Pr and 1 snapshot of Pg the S2 state was considered, as in those cases the S1 state was dominated by a charge transfer excitation from HOMO-1 to LUMO. Table 2 were derived and the corresponding method is indicated with an inset. For details of the computations, see the main text. Table S8 were derived, i.e. excited state calculations with QM106, and the corresponding method is indicated with an inset. For details of the computations, see the main text. Table S9 were derived and the corresponding method is indicated with an inset. For details of the computations, see the main text. Note that in case of the NEVPT2 calculations, the 5 excited states considered are not sufficient to cover the second absorption band.
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